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FABRICATION OF SEMICONDUCTOR CHIP 

[Claim(s)] 

[Claim 1] The manufacture method of the semiconductor chip which has the dummy 
connection which is characterized by providing the following, and which does not 
contribute to the front face which is joined to a solid-state front face and counters the 
above-mentioned solid-state front face at the electric lines or cable for electrical 
connection with the above-mentioned solid-state, and electrical connection with the 
above-mentioned solid-state. The process which arranges internal wiring on the 
semiconductor substrate which makes the base of the semiconductor chip concerned. 
The process which carries out the laminating of the surface -protection film on the 
above-mentioned internal wiring. The process which carries out flattening of the above- 
mentioned surface-protection film. The process which forms opening for exposing a part 
of above-mentioned internal wiring on the above-mentioned surface-protection film, By 
plating alternatively on the internal wiring exposed through the above-mentioned 
opening after the flattening process of the above-mentioned surface-protection film, and 
the formation process of the above-mentioned opening, and the surface-protection film 
by which flattening was carried out The process which forms the dummy connection 
insulated from the electric lines or cable and the above-mentioned internal wiring which 
were connected to the above-mentioned internal wiring through the above-mentioned 
opening. 

[Claim 2] The manufacture method of the semiconductor chip which has the dummy 
connection which is characterized by providing the following, and which does not 
contribute to the front face which is joined to a solid-state front face and counters the 
above-mentioned solid-state front face at the electric lines or cable for electrical 
connection with the above-mentioned solid-state, and electrical connection with the 
above-mentioned solid-state. The process which arranges internal wiring on a 
semiconductor substrate. The process which carries out the laminating of the surface- 
protection film on the above-mentioned internal wiring. The process at which the front 
face of the above-mentioned internal wiring is exposed from the above-mentioned 
surface -protection film by grinding and carrying out flattening of the above-mentioned 
surface-protection film. The process which forms the dummy connection insulated from 
the electric lines or cable and the above-mentioned internal wiring which were 
connected to the front face of the internal wiring exposed from the above-mentioned 



surface-protection film by plating alternatively on the internal wiring exposed from the 
above-mentioned surface-protection film, and the above-mentioned surface-protection 
film by which flattening was carried out. 

[Claim 3] The manufacture method of the semiconductor chip which has the dummy 
connection which is characterized by providing the following, and which does not 
contribute to the front face which is joined to a solid-state front face and counters the 
above-mentioned solid-state front face at the electric lines or cable for electrical 
connection with the above-mentioned solid-state, and electrical connection with the 
above-mentioned solid-state. The process which arranges internal wiring on a 
semiconductor substrate. The process which carries out the laminating of the surface- 
protection film on the above-mentioned internal wiring. The process which carries out 
flattening of the above-mentioned surface-protection film. The process which forms 
opening for exposing a crevice and a part of above-mentioned internal wiring on the 
surface-protection film by which flattening was carried out, By removing the process 
which carries out the laminating of the metal membrane on the surface-protection film 
with which the above-mentioned crevice and opening were formed, and the metal 
membrane by which the laminating was carried out out of the above-mentioned crevice 
and opening The process which forms the electric lines or cable connected to the dummy 
connection and the above-mentioned internal wiring which were insulated from the 
above-mentioned internal wiring, respectively in the above-mentioned crevice and 
opening. 

[Claim 4] The process at which the process which forms the above-mentioned dummy 
connection and an electric lines or cable grinds the front face of the above-mentioned 
metal membrane by the above-mentioned chemical mechanical grinding method 
including the process ground by the chemical mechanical grinding method is the 
manufacture method of the semiconductor chip according to claim 3 characterized by 
being continued until the front face of the metal membrane in the front face of the 
above-mentioned surface-protection film, the above-mentioned opening, and a crevice 
becomes almost flat-tapped. 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the 
manufacture method of the semiconductor chip applied to the flip-chip bonding 
structure which the front face of the chip-on chip structure which lays other 
semiconductor chips on top of the front face of a semiconductor chip, and is joined to it, 



or a semiconductor chip is made to counter a printed-circuit board, and is joined. 
[0002] 

[Description of the Prior Art] The semiconductor chip of a couple is made to counter, and 
although the semiconductor device of the chip -on chip structure which carries out 
electrical connection of these mutually by the bump is proposed from the former, many 
problems which should be solved on the occasion of realization are left behind. 
[0003] 

[Problem(s) to be Solved by the Invention] When the resin seal of the semiconductor 
device of chip-on chip structure which laid other semiconductor chips on top of the front 
face of a semiconductor chip, and was joined to it one of the problems which should be 
solved is carried out, a semiconductor chip deforms in the portion which is not 
supported by the bump by the pressure from a closure resin, and there is a problem that 
the property of the element formed at the semiconductor chip deteriorates. 
[0004] Then, the invention-in-this-application person thought that deformation of a 
semiconductor chip could be prevented by preparing the dummy bump who does not 
contribute to the electrical connection between other semiconductor chips by which 
opposite arrangement is carried out on the surface of a semiconductor chip, and easing 
the pressure received from a closure resin by this dummy bump. When preparing a 
dummy bump on the surface of a semiconductor chip, as for this dummy bump, it is 
desirable to consist of same material as the bump (henceforth a "functional bump") for 
carrying out electrical connection of between other semiconductor chips by which 
opposite arrangement is carried out. By carrying out like this, a dummy bump and a 
functional bump can be formed at the same process, and it can prevent that the number 
of manufacturing processes of a semiconductor chip increases. 

[0005] However, by giving alternatively plating which used bump material on the 
surface-protection film 93 with which the opening 92 for exposing a part of wiring 91 
was formed, as shown in drawing 8 If the functional bump 94 and the dummy bump 95 
are formed on opening 92 and the surface -protection film 93, respectively, since the 
surface-protection film 93 of the periphery portion of opening 92 is rising rather than 
other portions, the functional bump 94 will be highly formed only for deltah rather than 
the dummy bump 95. Since the dummy bump 95 and other semiconductor chips will not 
be joined good when joining this semiconductor chip to other semiconductor chips if the 
functional bump 94 is formed more highly than the dummy bump 95, a dummy bump's 
function cannot fully be demonstrated. 

[0006] then, the technical technical problem above-mentioned [ the purpose of this 
invention ] -- solving - the height of an electric lines or cable (functional bump), and the 



height of a dummy connection (dummy bump) -- about -- it is offering the manufacture 

method of the semiconductor chip which can be made to do one 

[0007] 

[A The means for solving a technical problem and an effect of the invention] Invention 
according to claim 1 for attaining the above-mentioned purpose It is the manufacture 
method of the semiconductor chip which has the dummy connection which does not 
contribute to the front face which is joined to a solid-state front face and counters the 
above-mentioned solid-state front face at the electric lines or cable for electrical 
connection with the above-mentioned solid-state, and electrical connection with the 
above-mentioned solid-state. The process which arranges internal wiring on the 
semiconductor substrate which makes the base of the semiconductor chip concerned, 
The process which carries out the laminating of the surface -protection film on the 
above-mentioned internal wiring, and the process which carries out flattening of the 
above-mentioned surface-protection film, The process which forms opening for exposing 
a part of above-mentioned internal wiring on the above-mentioned surface -protection 
film, It plates alternatively on the internal wiring exposed through the above- 
mentioned opening after the flattening process of the above-mentioned surface- 
protection film, and the formation process of the above-mentioned opening, and the 
surface-protection film by which flattening was carried out. It is the manufacture 
method of the semiconductor chip characterized by including the process which forms 
the dummy connection insulated from the electric lines or cable and the above- 
mentioned internal wiring which were connected to the above-mentioned internal 
wiring through the above-mentioned opening. 

[0008] In addition, the above-mentioned solid-state front face may be a front face of 
other semiconductor chips, and may be a front face of a wiring substrate. Like this 
invention, after carrying out flattening of the front face of a surface-protection film, an 
electric lines or cable and a dummy connection can be formed in the almost same height 
by performing alternative plating for forming an electric lines or cable and a dummy 
connection. 

[0009] Therefore, an electric lines or cable and a dummy connection can be connected to 
a solid-state front face good. Thereby, in being able to perform electrical connection on 
the front face of a solid-state good, the stress produced on the semiconductor chip 
concerned and a solid-state front face can be eased good by the dummy connection. 
Invention according to claim 2 is the manufacture method of the semiconductor chip 
which has the dummy connection which does not contribute to the front face which is 
joined to a solid-state front face and counters the above-mentioned solid-state front face 



at the electric lines or cable for electrical connection with the above-mentioned solid- 
state, and electrical connection with the above-mentioned solid-state. The process which 
arranges internal wiring on a semiconductor substrate, the process which carries out 
the laminating of the surface-protection film on the above-mentioned internal wiring, 
and by grinding and carrying out flattening of the above-mentioned surface-protection 
film It plates alternatively on the process at which the front face of the above-mentioned 
internal wiring is exposed from the above-mentioned surface-protection film, and the 
internal wiring which was exposed from the above-mentioned surface-protection film 
and the above-mentioned surface-protection film by which flattening was carried out. It 
is the manufacture method of the semiconductor chip characterized by including the 
process which forms the dummy connection insulated from the electric lines or cable 
and the above-mentioned internal wiring which were connected to the front face of the 
internal wiring exposed from the above-mentioned surface -protection film. 
[0010] After exposing internal wiring by grinding a surface-protection film like this 
invention, an electric lines or cable and a dummy connection can be formed in the 
almost same height by performing alternative plating for forming an electric lines or 
cable and a dummy connection. Therefore, an electric lines or cable and a dummy 
connection can be connected to a solid-state front face good like invention of a claim 1. 
Thereby, in being able to perform electrical connection on the front face of a solid-state 
good, the stress produced on the semiconductor chip concerned and a solid-state front 
face can be eased good by the dummy connection. 

[0011] In addition, as for the process which grinds and carries out flattening of the 
above-mentioned surface-protection film, it is desirable to be continued until the front 
face of the above-mentioned surface -protection film and the front face of the internal 
wiring exposed from the above-mentioned surface-protection film become almost flat- 
tapped. Invention according to claim 3 is the manufacture method of the semiconductor 
chip which has the dummy connection which does not contribute to the front face which 
is joined to a solid-state front face and counters the above-mentioned solid-state front 
face at the electric lines or cable for electrical connection with the above-mentioned 
solid-state, and electrical connection with the above-mentioned solid-state. The process 
which arranges internal wiring on a semiconductor substrate, and the process which 
carries out the laminating of the surface -protection film on the above-mentioned 
internal wiring, The process which carries out flattening of the above-mentioned 
surface-protection film, and the process which forms opening for exposing a crevice and 
a part of above-mentioned internal wiring on the surface -protection film by which 
flattening was carried out, The process which carries out the laminating of the metal 



membrane on the surface-protection film with which the above-mentioned crevice and 
opening were formed, It is the manufacture method of the semiconductor chip 
characterized by removing the metal membrane by which the laminating was carried 
out out of the above-mentioned crevice and opening, and including the process which 
forms the electric lines or cable connected to the dummy connection and the above- 
mentioned internal wiring which were insulated from the above-mentioned internal 
wiring in the above-mentioned crevice and opening, respectively 

[0012] In addition, as for the process at which the process which forms the above- 
mentioned dummy connection and an electric lines or cable grinds the front face of the 
above-mentioned metal membrane by the above-mentioned chemical mechanical 
grinding method like a claim 4 including the process ground by the chemical mechanical 
grinding method, it is desirable to be continued until the front face of the metal 
membrane in the front face of the above-mentioned surface-protection film, the above- 
mentioned opening, and a crevice becomes almost flat-tapped. After carrying out the 
laminating of the metal membrane on the surface-protection film with which a crevice 
and opening were formed in the surface-protection film by which flattening was carried 
out like this invention, and this crevice and opening were formed, the front face of an 
electric lines or cable and a dummy connection can be formed almost flat-tapped with 
the front face of a surface-protection film by removing the metal membrane by which 
the laminating was carried out out of a crevice and opening, and forming a dummy 
connection and an electric lines or cable in a crevice and opening, respectively. 
[0013] Therefore, when joining this semiconductor chip to the solid-state which has for 
example, a functional bump and a dummy bump, the functional bump and dummy 
bump who were prepared in the electric lines or cable and dummy connection of this 
semiconductor chip at the solid-state, respectively can be joined good. Thereby, in being 
able to perform electrical connection of this semiconductor chip and solid-state good, the 
stress produced into this semiconductor chip and solid-state can be eased good. 
[0014] 

[Embodiments of the Invention] Below, the gestalt of implementation of this invention 
is explained in detail with reference to an accompanying drawing. Drawing 1 is the 
illustration-cross section showing the outline composition of the semiconductor device 
with which the semiconductor chip concerning 1 operation gestalt of this invention was 
applied. This semiconductor device has the so-called chip-on chip structure, and after 
laying the child chip 2 on top of the front face 11 of the parent chip 1 and joining to it, it 
is constituted by carrying out the resin seal of these and dedicating to a package 3. 
[0015] The parent chip 1 consists of a silicon chip. The front face 11 of the parent chip 1 



is a front face by the side of the activity surface field in which functional devices, such as 
a transistor, were formed in the semiconductor substrate, and the maximum front face 
is being worn by the surface-protection film which consists of silicon nitrides. On this 
surface-protection film, two or more pads 12 for external connection are exposed near 
the periphery of the front face 11 of the parent chip 1 which has a rectangular flat- 
surface configuration mostly, and are arranged. The pad 12 for external connection is 
connected to the leadframe 14 by the bonding wire 13. 

[0016] The child chip 2 consists of a silicon chip. The front face 21 of the child chip 2 is a 
front face by the side of the activity surface field in which functional devices, such as a 
transistor, were formed in the semiconductor substrate, and the maximum front face is 
being worn by the surface-protection film which consists of silicon nitrides. It is joined 
to the parent chip 1 by the so-called face down method which made the front face 21 
counter the front face 11 of the parent chip 1, and the child chip 2 is supported by two or 
more bumps prepared between the parent chips 1. If it explains concretely, two or more 
child side bump B-2s are upheaved and formed in the front face 21 of the child chip 2, 
and the parents side bump Bl is upheaved and formed in the position corresponding to 
child side bump B-2 in the front face 11 of the parent chip 1, respectively. And the child 
chip 2 is supported above the parent chip 1 by connecting with the parents side bump 
Bl to whom child side bump B-2 corresponds, respectively. 

[0017] The dummy bump BD insulated with the functional bump BF connected to 
internal wiring of the child chip 2 from the internal circuitry of the child chip 2 is 
contained in child side bump B-2. On the other hand, the dummy bump BD insulated 
with the functional bump BF connected to internal wiring of the parent chip 1 from the 
internal circuitry of the parent chip 1 is contained also in the parents side bump Bl. The 
functional bump BF of the parent chip 1 and the functional bump BF of the child chip 2 
counter mutually, it is prepared, and electrical connection of internal wiring of the 
parent chip 1 and the internal wiring of the child chip 2 is carried out by connecting 
these functional bump BFs. On the other hand, the dummy bump BD of the parent chip 
1 and the dummy bump BD of the child chip 2 counter mutually, are prepared, and have 
not contributed connection of these dummy bump BDs to the electrical connection 
between the internal circuitries of the parent chip 1 and the child chip 2. 
[0018] Drawing 2 is the cross section showing the composition and the manufacturing 
process of an important section of the parent chip 1. On the semiconductor substrate 
(not shown) which makes the base of the parent chip 1, the layer insulation film 15 
which consists of silicon oxides is formed, and the internal wiring 16 is arranged on this 
layer insulation film 15. The front face of the layer insulation film 15 and the internal 



wiring 16 is being worn by the surface-protection film 17, and the functional bump BF 
as an electric lines or cable who consists of oxidation-resistant metals (for example, gold, 
platinum, silver, palladium, or iridium etc.) is formed on the opening 18 formed in this 
surface-protection film 17. On the other hand, the dummy bump BD as a dummy 
connection is formed on the surface-protection film 17 using the same material as the 
functional bump BF. 

[0019] It is formed in the height with almost same functional bump BF and dummy 
bump BD, and can form simultaneously in the manufacturing process. That is, at the 
time of formation of the functional bump BF and the dummy bump BD, it is drawing 2 
(a) first. The laminating of the surface-protection film 17 which consists of silicon 
nitrides is carried out on the layer insulation film 15 with which the internal wiring 16 
was arranged so that it may be shown. The thickness of this surface-protection film 17 
is set up more greatly than the thickness of the internal wiring 16. 
[0020] Next, it is drawing 2 (b) by performing flattening processing. Flattening of the 
front face of the surface-protection film 17 is carried out so that it may be shown, then, 
drawing 2 (c) The opening 18 for exposing a part of front face of the internal wiring 16 to 
the field which counters the internal wiring 16 in the surface protective coat 17 with 
photolithography technology is formed so that it may be shown. It continues and the 
seed film which is not illustrated is formed on the surface-protection film 17 with which 
opening 18 was formed. When it constitutes for example, the functional bump BF and 
the dummy bump BD from Au(gold), as for this seed film, it is good to form a TiW 
(titanium tungsten) film by the spatter on the surface-protection film 17, and to be 
formed by making Au deposit in a spatter on the TiW film. 

[0021] Subsequently, drawing 2 (d) After the resist pattern 19 is alternatively formed on 
a seed film, plating material deposits with photolithography technology on the field 
which should form the opening 18 top and dummy bump BD by performing plating 
using the material of the functional bump BF and the dummy bump BD, so that it may 
be shown, the field top in which plating material should form opening 18 and the 
dummy bump BD at this time - about - since it grows up into Mr. one and flattening of 
the front face of the surface-protection film 17 is carried out by HDP processing, plating 
material will deposit on the height almost same on the field which should form the 
opening 18 top and dummy bump BD at the time of a plating end 
[0022] And it is drawing 2 (e) by removing the resist pattern 19 on a seed film after a 
plating end, and removing the seed film further exposed by removal of the resist pattern 
19. The functional bump BF with the almost equal height from the front face of the 
surface-protection film 17 to a upper- limit side and the dummy bump BD are obtained 



so that it may be shown. According to this operation form, after carrying out the 
laminating of the surface -protection film 17 more thickly than the internal wiring 16 
and carrying out flattening of the front face of this surface-protection film 17, the 
functional bump BF who has the almost same height, and the dummy bump BD can be 
obtained by performing selection plating for the functional bump BF and the dummy 
bump BD. Therefore, when were manufactured by the method same also about the child 
chip 2 as the parent chip 1 and joining the parent chip 1 and the child chip 2, the 
functional bump BF of the parent chip 1 and the dummy bump BD can be made to join 
the functional bump BF of the child chip 2, and the dummy bump BD good, respectively. 
Thereby, in being able to carry out electrical connection of the parent chip 1 and the 
child chip 2 certainly, the stress produced for the parent chip 1 and the child chip 2 can 
be eased good. 

[0023] Moreover, since flattening of the front face of the surface -protection film 17 is 
carried out, patterning of the resist pattern 19 by photolithography technology can be 
performed good, and, thereby, the functional bump BF and the dummy bump BD can be 
formed in a desired position with a sufficient precision. In addition, although flattening 
of the front face of the surface-protection film 17 is carried out by flattening processing 
with this operation form, it is high-density plasma CVD (Chemical Vapor Deposition), 
for example. By making the material of the surface -protection film 17 deposit by the 
method, the surface-protection film 17 which has an almost flat front face may be 
formed on the layer insulation film 15. 

[0024] Drawing 3 is the cross section showing the composition and the manufacturing 
process of an important section of a semiconductor chip concerning the 2nd operation 
form of this invention. In addition, in this drawing 3 , it supposes that the same 
reference mark as the case of drawing 2 is attached and shown, and, below, explains to 
the portion corresponding to each part of drawing 2 focusing on difference with the 1st 
operation form. It can replace with and use for the parent chip 1 of the 1st operation 
form mentioned above, and, as for the semiconductor chip 4 concerning this 2nd 
operation form, the dummy bump BD as the front wiring 41 and the dummy connection 
as an electric lines or cable connected to the internal wiring 16 is formed on the 
surface-protection film 17. And with this operation form, chip-on chip junction for this 
semiconductor chip 4 and the child chip 2 is attained by making the front wiring 41 and 
the dummy bump BD who were prepared on the surface-protection film 17 join the 
functional bump BF of the child chip 2, and the dummy bump BD, respectively. 
[0025] Front wiring 41 consists of same material as the dummy bump BD, and is formed 
simultaneously with the dummy bump BD in the manufacturing process. Namely, 



drawing 3 (a) CMP after the laminating of the surface-protection film 17 was carried out 
on the layer insulation film 15 with which internal wiring 16 was performed so that it 
might be shown (Chemical Mechanical Polishing : the chemical mechanical grinding 
method) Flattening of the front face of the surface-protection film 17 is carried out by 
processing. This CMP processing is continued until the front face of the internal wiring 
16 of the front face (upper surface) of the internal wiring 16 which the whole region 
exposed mostly and was exposed further becomes flat, as shown in drawing 3 (b). This 
becomes almost flat-tapped [ the front face of the internal wiring 16, and the front face 
of the surface-protection film 17 ]. 

[0026] then, portions other than the field which a seed film (not shown) is formed on the 
front face of the internal wiring 16 by which flattening was carried out, and the 
surface-protection film 17, and should form the field and the dummy bump BD who 
counter the internal wiring 16 on this seed film - drawing 3 (c) it is shown - like, after 
the resist pattern 19 is formed by photolithography technology, plating using the 
material of front wiring 41 and the dummy bump BD is performed 
[0027] Plating material deposits on the height almost same on the field which should 
form by this the field and the dummy bump BD who counter the internal wiring 16. 
Therefore, it is drawing 3 (d) by removing the resist pattern 19 on a seed film after this 
plating end, and removing the seed film further exposed by removal of the resist pattern 
19. The front wiring 41 and the dummy bump BD who have the almost same height can 
be obtained so that it may be shown. 

[0028] According to this operation form, after the front face of the internal wiring 16 and 
the front face of the surface-protection film 17 which were made open [ begin ] and 
exposed the internal wiring 16 further by grinding the surface-protection film 17 are 
made almost flat- tapped, selection plating for front wiring 41 and the dummy bump BD 
is performed. The front wiring 41 and the dummy bump BD who have the thereby 
almost same height H can be obtained, and the same effect as the 1st operation form 
mentioned above can be acquired. 

[0029] Moreover, since the front face of the front face of the internal wiring 16 and the 
surface-protection film 17 is almost flat-tapped, irregularity (refer to drawing 2 (e)) 
resulting from the level difference of the internal wiring 16 and the surface -protection 
film 17 is not produced on the upper surface of front wiring 41, and the upper surface of 
front wiring 41 can be formed evenly. Thereby, junction with the functional bump BF of 
front wiring 41 and the child chip 2 can be made to perform to fitness more. 
[0030] Drawing 4 is the cross section showing the composition and the manufacturing 
process of an important section of a semiconductor chip concerning the operation form of 



further others of this invention. In addition, in this drawing 4 , it supposes that the 
same reference mark as the case of drawing 2 is attached and shown, and, below, 
explains to the portion corresponding to each part of drawing 2 focusing on difference 
with the 1st operation form. It can replace with and use for the parent chip 1 of the 1st 
operation form mentioned above, and the semiconductor chip 5 concerning this 3rd 
operation form is formed in the state where the dummy pad 52 as a dummy connection 
insulated from the functional pad 51 and internal circuitry as an electric lines or cable 
connected to the internal wiring 16 was embedded on the surface-protection film 17. 
And with this 3rd operation form, chip -on chip junction for this semiconductor chip 5 
and the child chip 2 is attained by joining the functional bump BF of the child chip 2, 
and the dummy bump BD to the functional pad 51 and the dummy pad 52 which were 
prepared on the surface-protection film 17, respectively. 

[0031] The functional pad 51 and the dummy pad 52 consist of same metals (for example, 
gold, platinum, silver, palladium, or iridium etc.) which have oxidation resistance, and 
are simultaneously formed in a manufacturing process. At the time of formation of the 
functional pad 51 and the dummy pad 52, it is drawing 4 (a) first. The laminating of the 
surface-protection film 17 which consists of silicon nitrides is carried out on the layer 
insulation film 15 with which the internal wiring 16 was arranged so that it may be 
shown. The thickness of this surface-protection film 17 is set up more greatly than the 
thickness of the internal wiring 16. 

[0032] Next, drawing 4 (b) Flattening of the front face of the surface-protection film 17 
is carried out by performing HDP processing so that it may be shown, then, drawing 4 
(c) in the surface-protection film 17, the internal wiring 16 is countered with 
photolithography technology so that it may be shown - the field which should form a 
field and the dummy pad 52 - each - opening 18 and the crevice 53 for exposing a part 
of front face of the internal wiring 16 are formed 

[0033] It continues, and after a seed film (not shown) is formed on the surface-protection 
film 17 with which opening 18 and the crevice 53 were formed, electroplating which 
used the material of the functional pad 51 and the dummy pad 52 for the front face of 
this seed film is given. This electroplating is drawing 4 (d). It is continued until the 
inside of opening 18 and a crevice 53 is filled with plating material so that it may be 
shown, and thereby on the surface-protection film 17, the metal membrane 54 which 
has larger thickness than the depth of opening 18 and a crevice 53 is formed. 
[0034] Then, the metal membrane 54 formed on the surface-protection film 17 is ground 
chemically and physically by performing CMP processing. And drawing 4 (e) The metal 
membrane 54 outside opening 18 and a crevice 53 is removed altogether, surface 17a of 



the surface-protection film 17 is exposed, and if the front face of the plating material 
(metal membrane 54) deposited in this surface 17a, opening 18, and the crevice 53 
becomes almost flat-tapped, this CMP processing will be ended so that it may be shown. 
Thereby, the functional pad 51 and the dummy pad 52 which have the front face of the 
surface-protection film 17 and an almost flat-tapped front face in the opening 18 of the 
surface-protection film 17 and a crevice 53, respectively can be obtained. 
[0035] Therefore, when joining the child chip which has the functional bump BF and the 
dummy bump BD to this parent chip 1, the functional bump BF of a child chip and the 
dummy bump BD can be joined to the functional pad 51 and the dummy pad 52 good, 
respectively. Thereby, in being able to carry out electrical connection of the parent chip 1 
and the child chip certainly, the stress produced for the parent chip 1 and a child chip 
can be eased good. 

[0036] As mentioned above, although three operation forms of this invention were 
explained, this invention is not limited to each above-mentioned operation form. For 
example, this invention is applicable also to the so-called semiconductor chip of the 
multilayer-interconnection structure arranged by the state where the laminating of two 
or more internal wiring 61 and 62 was carried out up and down through the layer 
insulation film 63, as shown in drawing 5 or drawing 6 . In this case, flattening only of 
the surface-protection film 64 by which the laminating was carried out to the maximum 
front face may be carried out, and flattening of both the surface-protection film 64 and 
the layer insulation film 63 prepared under the surface-protection film 64 may be 
carried out. 

[0037] Moreover, although [ the 1st operation form ] the electrical connection of a parent 
chip and a child chip is attained by making the functional bump of a parent chip join the 
functional bump of a child chip For example, the front wiring as an electric lines or 
cable connected to internal wiring through opening formed on the surface -protection 
film of a parent chip or a child chip at the surface-protection film is arranged. By joining 
the functional bump of this front wiring, a child chip, or a parent chip, the electrical 
connection of a parent chip and a child chip may be attained. Moreover, the electrical 
connection of a parent chip and a child chip may be attained by arranging the above- 
mentioned front wiring in both a parent chip and a child chip, and joining front wiring. 
[0038] In addition, opening is formed in the surface -protection film by which flattening 
was carried out, after forming the surface-protection film which has larger thickness 
than the thickness of internal wiring on the layer insulation film with which internal 
wiring was arranged and carrying out flattening of the front face of this surface- 
protection film, in preparing the front wiring as an electric lines or cable on a surface- 



protection film. And it is desirable to form the front wiring pulled out on the surface- 
protection film from opening by making the front face of a surface-protection film in 
which opening was formed carry out the vacuum evaporationo of the seed film by the 
spatter, and plating alternatively into the portion which should form the portion and 
front wiring which counter opening on this seed film. Thereby, the following effects can 
be done so. 

[0039] As shown in drawing 7 , when the internal wiring 71 and 72 and the surface- 
protection film 74 formed on 73 have the mushroom-like cross section, If front wiring 75 
is formed by making a seed film adhere to the front face of the surface-protection film 74 
in a spatter, and performing selection plating on this seed film In a spatter, in order that 
a seed film may not carry out skillful ****** 0 n the surface-protection film 74 between 
the internal wiring 71 and 72 and between the internal wiring 72 and 73, plating does 
not grow in this portion but there are a void which produces a crevice between the 
surface-protection film 74 and front wiring 75, and a possibility of producing an open 
circuit of front wiring 75. On the other hand, after carrying out flattening of the 
surface-protection film, in forming front wiring, since the vacuum evaporationo of the 
seed film can be carried out good throughout the front face of a surface-protection film, 
there is no possibility of producing an open circuit of the above voids or front wiring. 
[0040] Furthermore, although the case where the manufacture method of the 
semiconductor chip concerning each operation form was applied to manufacture of a 
parent chip was taken for the example with the above-mentioned 2nd and the 3rd 
operation form, the manufacture method concerning the 2nd and 3rd operation forms 
can also be applied to manufacture of a child chip. Moreover, with an above-mentioned 
operation form, although [ each of parent chips and child chips ] it is the chip which 
consists of silicon, they may be semiconductor chips which used other arbitrary 
semiconductor materials other than silicon, such as a GaAs semiconductor and a 
germanium semiconductor. In this case, the semiconductor material of a child chip may 
be the same as the semiconductor material of a parent chip, and may differ from each 
other. 

[0041] Furthermore, with an above-mentioned operation form, although chip-on chip 
structure was taken up, the semiconductor chip concerning this invention is applicable 
also to the flip -chip bonding structure which the front face of a semiconductor chip is 
made to counter a printed-circuit board, and is joined. In addition, it is possible to 
perform various design changes within the limits of the matter indicated by the claim. 



[Brief Description of the Drawings] 



[Drawing 1] It is the illustration-cross section showing the outline composition of the 
semiconductor device with which the semiconductor chip concerning the 1st operation 
gestalt of this invention was applied. 

[Drawing 2] It is the cross section showing the composition and the manufacturing 
process of an important section of a parent chip. 

[Drawing 3] It is the cross section showing the composition and the manufacturing 
process of an important section of a semiconductor chip concerning the 2nd operation 
gestalt of this invention. 

[Drawing 4] It is the cross section showing the composition and the manufacturing 
process of an important section of a semiconductor chip concerning the 3rd operation 
gestalt of this invention. 

[Drawing 5] It is a cross section for explaining the example of composition of the 
semiconductor chip of the multilayer-interconnection structure where this invention 
was applied. 

[Drawing 6] It is a cross section for explaining other examples of composition of the 
semiconductor chip of the multilayer-interconnection structure where this invention 
was applied. 

[Drawing 7] It is a cross section for explaining an effect when the manufacture method 
of the semiconductor chip concerning the 1st operation gestalt is applied to formation of 
front wiring. 

[Drawing 8] It is a cross section for explaining the trouble produced when a dummy 
bump is formed at the same process as a functional bump. 
[Description of Notations] 

1 Parent Chip (Semiconductor Chip) 

11 Front Face (Front Face Which Counters Solid-state Front Face) 

16 Internal Wiring 

17 Surface-Protection Film 

18 Opening 

BF Functional bump (electric lines or cable) 
BD Dummy bump (dummy connection) 

2 Child Chip (Solid-state) 

21 Front Face (Solid-state Front Face) 

4 Semiconductor Chip 

41 Front Wiring (Electric Lines or Cable) 

5 Semiconductor Chip 

51 Functional Pad (Electric Lines or Cable) 



52 Dummy Pad (Dummy Connection) 

53 Crevice 

54 Metal Membrane 

61 62 Internal wiring (electric lines or cable) 

64 Surface-Protection Film 

65 Front Wiring (Electric Lines or Cable) 



Abstract: 

PROBLEM TO BE SOLVED: Tb form a function bump and a dummy bump to 
substantially the same height. 

SOLUTION: When a function bump BF and a dummy bump BD are formed, the surface 
of a surface protective film 17 is planarized as shown at (b), and as shown at (c), an 
opening 18 for partially exposing the surface of inner wiring 16 is made in a region of 
the surface protective film 17 facing the inner wiring 16. Subsequently, the inner wiring 
16 exposed via the opening 18 and the planarized surface protection film 17 are 
subjected to selective plating to form a function bump BF and a dummy bump BD as 
shown in figure (e). 



